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ROBOT POSITIONER

FIELD OF INVENTION

The present application relates to a positioner for a welding,
system. More particularly, the present application relates to a
workpiece positioner with multiple workpiece holding posi-
tions.

BACKGROUND

A workpiece positioner accepts a workpiece that 1s
mounted to the positioner or mounted to a fixture attached to
the positioner. The positioner rotates to index the workpiece
to be welded from an operator’s station to a welding station.
Welding 1s halted while the positioner rotates to index a
workpiece to be unloaded from the welding station to the
operator’s station.

SUMMARY

An embodiment of a robotic welding apparatus comprises
a robot having a welding torch and a base, where the base
rotates about an axis of rotation. The embodiment further
comprises an indexing table including a plurality of work-
piece holding positions, where the indexing table 1s fixedly
connected to the base substantially at a center position of the
indexing table, and where the indexing table rotates about the
axis of rotation.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings, structures are illustrated
that, together with the detailed description provided below,
describe exemplary embodiments of the claimed invention.

In the drawings and description that follows, like elements
are 1dentified with the same reference numerals. The draw-
ings are not to scale and the proportion of certain elements
may be exaggerated for the purpose of illustration.

FI1G. 1 illustrates a perspective view of an embodiment of a
robot positioner.

FIG. 2 illustrates a perspective view of an embodiment of a
robot positioner with protective shields.

DETAILED DESCRIPTION

FIGS. 1 and 2 1illustrate perspective views of an embodi-
ment of a robot positioner 100. The positioner 100 1s an
apparatus that may be used in welding. An operator may load
to the positioner 100 individual components of a workpiece to
be welded and hold the individual components 1n place with
holding devices (not shown).

In the 1llustrated embodiment, the positioner 100 includes
a robot or robot arm 10. The robot arm 10 has a welding torch
20 and a base 30, a proximal portion Al, and a distal portion
A2. The base 30 1s configured to rotate about a first axis X1.
The proximal portion Al 1s rotably connected to the base 30
and 1s configured to rotate about a second axis X2 and a third
axis X3. The distal portion A2 1s rotably connected to the

proximal portion Al and is configured to rotate about a fourth
ax1s X4 and a fifth axis X5. In the 1llustrated embodiment, the

robot arm 10 further mncludes a torch mounting bracket M to
which the welding torch 20 1s mounted. Torch mounting,
bracket M 1s connected to the distal portion A2 and rotates
about a sixth axis X6. It should be understood, however, that
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the illustrated robot arm 10 1s merely exemplary, and that
other embodiments of the positioner 100 may employ other
robots or robot arms.

The positioner 100 may also include a rotary or indexing,
table 40. The base 30 and the indexing table 40 are fixedly
connected at the center of the indexing table 40. The base 30
and the indexing table 40 may be fixedly connected by meth-
ods known 1n the art (e.g. screws, nuts and bolts, rivets, welds
and so on). Thus, fixedly connected includes connection that
are permanent (e.g. rivets) and connections that are not per-
manent (e.g screws). However, the base 30 and the indexing
table 40 being fixedly connected excludes connections where
the base 30 and the indexing table 40 would rotate indepen-
dent of each other. In one embodiment, the base 30 and the
indexing table 40 are fixedly connected 1n that they are con-
structed as one piece and are therefore one single part instead
of two. In the illustrated embodiment, the base 30 1s mounted
to the top surface 50 of the indexing table 40 and substantially
at the center ol the indexing table 40. Since the base 30 and the
indexing table 40 are fixedly connected, they rotate together
about the first axis X1.

Indexing table 40 may include a plurality of workpiece
holding portions or positions 60a-b on the top surface 50.
Each of the workpiece holding positions 60a-b 1s configured
to accept or hold workpieces to be welded (not shown) or
fixtures that, 1n turn, accept or hold the workpieces to be
welded. In the illustrated embodiment, the indexing table 40
includes two workpiece holding positions 60a-b. In this
embodiment, the first workpiece holding position 60a 1is
located opposite the second workpiece holding position 605
on the indexing table 40. In other embodiments, the indexing
table 40 may include three or more workpiece holding posi-
tions.

A workpiece holding position may be customizable to
accept various different fixtures, holders, etc. depending on
the welding application. Thus, together the holding positions
include the entire working area of the indexing table. In the
illustrated example, which shows two workpiece holding
positions 60a-b, the workpiece holding positions 60a-b each
includes half of the total working area of the indexing table
40.

In one embodiment, the robot arm 10 has a range or span
such that the welding torch 20 reaches all workpieces on the
indexing table 40. In such an embodiment, the robot arm 10
can weld workpieces held at all of the workpiece holding
positions.

The positioner 100 may also mclude a motor 70. In the
illustrated embodiment, the motor 70 1s operatively con-
nected to the indexing table 40. In alternative embodiments,
the motor 70 may be operatively connected to the robot arm
10 or to both the robot arm 10 and the indexing table 40. The
motor 70 1s configured to cause the robot arm 10 and the
indexing table 40 to rotate together about the first axis X1 to
index the workpiece holding positions 60a-b.

The positioner 100 may index the first workpiece holding
position 60q to a loading/unloading zone (not shown) so that
the operator may load a first workpiece to the first workpiece
holding position 60a or to a fixture or holder at the first
workpiece holding position 60a. While the operator loads the
first workpiece to the first workpiece holding position 60a,
the robot arm 10 may weld a second workpiece previously
loaded to the second workpiece holding position 605b.

The positioner 100 may also be configured such that the
robot arm 10 welds while the robot arm 10 and the indexing
table 40 rotate.

In one embodiment, the positioner 100 indexes the first
workpiece holding position 60a to the loading/unloading
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zone so that the operator may load the first workpiece to the
first workpiece holding position 60a. Promptly after the
operator has loaded the first workpiece to the first workpiece
holding position 60a, the robot arm 10 begins welding the
first workpiece as the indexing table 40 rotates to index the
second workpiece holding position 605 to the loading/un-
loading zone.

In another embodiment, the positioner 100 indexes the first
workpiece holding position 60a to the loading/unloading
zone so that the operator may load the first workpiece to the
first workpiece holding position 60a. Promptly aiter the
operator has loaded the first workpiece to the first workpiece
holding position 60aq, the indexing table 40 rotates to index
the second workpiece holding position 605 to the loading/
unloading zone while the robot arm 10 welds or continues to
weld a second workpiece held 1n the second workpiece hold-
ing position 605.

In one embodiment illustrated 1n FIG. 2, the positioner 100
includes a plurality of shields 80a-b operatively connected to
the mdexing table 40. Each shield 1s located between two
workpiece holding positions. In the illustrated example,
shields 80a-b are each located between the workpiece hold-
ing positions 60a-b. The shields 80a-b provide shielding and
protection to areas outside the workpiece holding positions
60a-b during performance of operations such as welding,
hard facing, and so on. In an alternative embodiment (not
shown), the positioner may include three or more shields. The
number of shields may correspond to the number of work-
piece holding positions, with each shield being located
between two workpiece holding positions.

To the extent that the term “includes” or “including” 1s used
in the specification or the claims, 1t 1s intended to be inclusive
in a manner similar to the term “comprising’” as that term 1s
interpreted when employed as a transitional word 1n a claim.
Furthermore, to the extent that the term “or” 1s employed
(e.g.,AorB)itisintended to mean “A or B or both.” When the
applicants intend to indicate “only A or B but not both” then
the term “only A or B but not both™ will be employed. Thus,
use of the term “or” herein 1s the inclusive, and not the
exclusive use. See, Bryan A. Garner, A Dictionary of Modern
Legal Usage 624 (2d. Ed. 1995).

To the extent that the terms “in” or “into™ are used 1n the
specification or the claims, 1t 1s intended to additionally mean
“on” or “onto.” Furthermore, to the extent the term “connect”
1s used in the specification or claims, 1t1s intended to mean not
only “directly connected to,” but also “indirectly connected
to”” such as connected through another component or compo-
nents. An “operable connection,” or a connection by which
entities are “operably connected,” 1s one by which the oper-
ably connected entities or the operable connection perform 1ts
intended purpose. For example, two entities may be operably
connected to each other directly or through one or more
intermediate entities.

While example systems, methods, and so on, have been
illustrated by describing examples, and while the examples
have been described 1n considerable detail, 1t 1s not the inten-
tion of the applicants to restrict or 1n any way limait the scope
of the appended claims to such detail. It 1s, of course, not
possible to describe every conceivable combination of com-
ponents or methodologies for purposes of describing the sys-
tems, methods, and so on, described herein. Additional
advantages and modifications will readily appear to those
skilled 1n the art. Therefore, the invention 1s not limited to the
specific details, the representative apparatus, and illustrative
examples shown and described. Thus, this application 1is
intended to embrace alterations, modifications, and variations
that fall within the scope of the appended claims. Further-
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more, the preceding description 1s not meant to limit the scope
of the invention. Rather, the scope of the invention 1s to be
determined by the appended claims and their equivalents.

What 1s claimed 1s:

1. A robotic welding apparatus comprising:

a robot having a welding torch and a base, where the robot
rotates about a first axis of rotation and a second axis of
rotation, and where the base rotates about the first axis of
rotation, wherein the first axis and the second axis pass
centrally through the base;

an indexing table including a plurality of workpiece hold-
ing positions located on a top surface of the indexing
table, the plurality of workpiece holding positions
including at least a first workpiece holding position and
a second workpiece holding position, where the index-
ing table rotates about the first axis of rotation, and
where the base 1s fixedly connected to the top surface
substantially at a center position of the indexing table so
as to exclude independent rotation between the base and
the indexing table;

a motor operatively connected to at least one of the robot
and the indexing table such that the base of the robot and
the indexing table rotate together about the first axis of
rotation to index the plurality of workpiece holding posi-
tions; and

a plurality of shields operatively connected to the indexing,
table,

wherein the robot 1s configured to weld a first workpiece
held 1n the first workpiece holding position while the
indexing table indexes one of the plurality of workpiece
holding positions to a loading/unloading zone, where
the second workpiece holding position 1s located oppo-
site the first workpiece holding position, and the base of
the robot 1s fixedly mounted to the top surface of the
indexing table at a location between the first workpiece
holding position and the second workpiece holding posi-
tion and the plurality of shields, so as to rotate with the
first workpiece holding position and the second work-
piece holding position and the plurality of shields as the
indexing table indexes said one of the plurality of work-
piece holding positions to the loading/unloading zone.

2. The robotic welding apparatus of claim 1, where the
robot 1s configured to weld a second workpiece previously
loaded to the second workpiece holding position while the
first workpiece 1s being loaded to the first workpiece holding
position.

3. The robotic welding apparatus of claim 1, where the
robot is configured to weld the first workpiece held 1n the first
workpiece holding position while the indexing table indexes
the first workpiece holding position to the loading/unloading
zone.

4. The robotic welding apparatus of claim 1, where the
robot 1s configured to weld the first workpiece held 1n the first
workpiece holding position while the indexing table indexes
the second workpiece holding position to the loading/unload-
Ing zone.

5. The robotic welding apparatus of claim 1, where the
robot1s configured to have a range such that the welding torch
may reach all workpiece holding positions on the mdexing
table.

6. A workpiece positioner comprising:

a robot arm including a welding torch operatively con-
nected to the robot arm, wherein the robot arm rotates
about a first axis and a second axis;

a base, wherein the robot arm 1s rotatable connected to the
base;
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a rotary indexing table including a top surface having a
plurality of workpiece holding portions and a center
portion, the plurality of workpiece holding portions
including at least a first workpiece holding portion and a
second workpiece holding portion, where the base 1s
fixedly connected to the top surface of the rotary index-
ing table, substantially at the center portion, so as to
exclude independent rotation between the base and the
rotary mdexing table;

a motor operatively connected to one or more of the robot
arm and the rotary indexing table, where the motor 1s
configured to cause the robot arm, the base, and the
rotary indexing table to rotate as one about the first axis
while indexing the plurality of workpiece holding por-
tions, and the robot arm 1s separately rotatable about a
second axis passing centrally through the base; and

a plurality of shields operatively connected to the rotary
table, each shield located between two workpiece hold-
ing portions from the plurality of workpiece holding
portions;

wherein the welding torch 1s configured to weld a first
workpiece held by the first workpiece holding portion
while the rotary indexing table indexes one of the plu-
rality of workpiece holding portions to a loading/un-
loading zone, where the first workpiece holding portion
1s located opposite the second workpiece holding por-
tion, and the base 1s fixedly mounted to the top surface of
the indexing table at a location between the first work-
piece holding portion and the second workpiece holding
portion and the plurality of shields, so as to rotate with
the first workpiece holding portion and the second work-
piece holding portion and the plurality of shields as the
rotary indexing table indexes said one of the plurality of
workpiece holding portions to the loading/unloading
Zone.

7. The workpiece positioner of claim 6, where the second
workpiece holding portion from the plurality of workpiece
holding portions 1s configured to hold a second workpiece.

8. The workpiece positioner of claim 7, where the first
workpiece holding portion 1s configured to receive the first
workpiece while the welding torch welds the second work-
piece held by the second workpiece holding portion.

9. The workpiece positioner of claam 7, where the rotary
indexing table 1s configured to rotate to index the first work-
piece holding portion in the loading/unloading zone while the
welding torch welds the second workpiece held 1n the second
workpiece holding portion.

10. The workpiece positioner of claim 7, where the rotary
indexing table 1s configured to rotate to index the first work-
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piece holding portion 1n the loading/unloading zone while the
welding torch welds the first workpiece held in the first work-
piece holding portion.

11. The workpiece positioner of claim 6, where the second
workpiece holding portion 1s configured to hold a second
workpiece, where the welding torch 1s configured to weld at
least one of the first workpiece and the second workpiece
while the robot arm and the rotary indexing table rotate.

12. The workpiece positioner of claim 6, where the robot
arm has a span such that the welding torch reaches work-
pieces held at all workpiece holding portions.

13. A robotic welding apparatus configured to hold mul-
tiple workpieces, the apparatus comprising:

an indexing table having a top surface including a center
portion and portions configurable to hold a plurality of
workpieces, said portions including at least a first work-
piece holding portion and a second workpiece holding
portion;

a robot arm having a base directly and fixedly connected to
the top surface of the indexing table substantially at the
center portion and where the robot arm 1s configured to
rotate about a first axis in unison with the indexing table
and about a second axis passing centrally through the
base, where the base 1s disposed at a fixed position
relative to the indexing table, such that independent
rotation between the base and the indexing table 1s
excluded;

a motor configured to rotate the robot arm, the base, and the
indexing table simultaneously as one about the first axis
while indexing the second workpiece holding portion to
a loading/unloading zone while the robot arm welds a
first workpiece held at the first workpiece holding por-
tion; and

a plurality of shields operatively connected to the indexing
table,

wherein the base 1s fixedly connected to the top surface of
the indexing table at a location between the first work-
piece holding portion, the second workpiece holding
portion and the plurality of shields.

14. The robotic welding apparatus of claim 13, where the
robot arm 1s configured to weld the first workpiece while the
motor rotates the mndexing table to index a second workpiece
held on the indexing table to the loading/unloading zone.

15. The robotic welding apparatus of claim 13, where the
robot arm 1s configured to weld the first workpiece while the
motor rotates the indexing table to index the first workpiece
held on the indexing table the loading/unloading zone.
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